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Amendmants to "the Claims 

1, (currently amended) A planar lightwave circuit comprising: 

a) a substrate; 

b) at least one optical waveguide core; 

c) an undercladding formed over the substrate and under the 
core; 

d) at least one feature proxinvate the core having at least 
one stress-engineered property to balance stress and therefore 
minimize birefringence affecting the core, wherein the one 
feature comprises an overcladding layer formed over the core, 
and doped to balance stress affecting the core wherein the 
overcladding is doped to have a coefficient of thermal 
expansion approximately matched to that of the substrate to 
thereby symmetrically distribute stress in the undercladding 
between the overcladding and the siabstrate^ and therefore away 
from the core; and 

e) a protective passivation layer comprising silicon nitride 
formed over the core and the feature, the passivation layer 
iidw having a coefficient of thermal expansion approximately 
matched to that of the overcladding such that it is 
substantially non- interfering with the balanced stress 
affecting the core provided by the overcladding . 

2, (previously presented) The planar lightwave circuit of 
claim 1, wherein overcladding and the passivation layer have a 
matched CTE and together provide the balanced stress to 
counter 3tress within the core/ thereby minimizing the overall 
birefringence . 

Claims 3 to 5 (cancelled) 
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6. (previously presented) The planar lightwave circuit of 
claim 1/ wherein the at leaet one feature comprises portions 
of the un4er cladding/ respectively adjacent to each lower edge 
of the core, terminating at a point lower than the core, to 
further effect a removal of stress away from the core. 

7. (previously presented) The planar lightwave circuit of 
claim 1, wherein the at least one feature comprises a stress 
release groove formed through the overcladding between two 
cores of the at least one core, the stress release groove 
releasing and therefore balancing stress affecting the two 
cores - 

8. (previously pjresented) A planar lightwave circuit, 
comprising; 

a substrate; and 

an undercladding formed over the substrate and under the core; 
at least one optical waveguide core; 

at least one feature proximate the core having at least one 
stress-engineered property to balance stress and therefore 
minimize birefringence affecting the core, wherein the at 
least one feature comprises an overcladding layer formed over 
the core, and doped to balance stress affecting the core 
wherein the overcladding is doped to have a coefficient of 
thermal expansion approximately matched to that of the 
substrate to thereby symmetrically distribute stress in .the 
undercladding between the overcladding and the substrate, and 
therefore away from the core, wherein the at least one feature 
cort^rises portions of the undercladding, respectively adjacent 
to each lower edge of the core, terminating at a point lower 
than the core, to further effect a removal of stress away from 
the core, wherein the at least one feature comprises a stress 
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release groove formed through the overcladding between two 
cores of the at least one core, the stress release groove 
releasing and therefore balancing stress affecting the two 
cores; wherein a second overcladding is formed along walls and 
a floor of the stress release groove to partially but not 
completely fill the groove to preserve its stress releasing 
property, but sufficient to support a generally planar portion 
of the passivation layer over the groove; and, 

a protective passivation layer formed over the core and the 
feature, the passivation layer formed to be substantially non- 
interfering with the balanced stress affecting the core 
provided by the feature, wherein the protective passivation 
layer comprises silicon nitride and is formed to have a 
coefficient of thermal expansion approximately matched to that 
of the overcladding such that it is substantially non- 
interfering with the balanced stress affecting the core 
provided by the overcladding- 

9, (original) The planar lightwave circuit of claim 7, wherein 
the at least one feature comprises portions of the 
undercladding, respectively adjacent to opposing lower edges 
of each core, terminating at a point lower than the cores r to 
further effect a removal of stress away from the cores. 

10, (original) The planar lightwave circuit of claim 9, 
wherein the lower point corresponds with the bottom of the 
stress release groove to thereby provide an identifiable etch 
transition point for the stress release groove . 

11, (previously presented) The planar lightwave circuit of 
claim 1/ wherein the at least one feature comprises a stress 
release groove formed through the overcladding between two 
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cores of the at le^gt one core, the stress release groove 
releasing and therefore balancing stress affecting the two 
cores - 

12. (currently amended) A planar lightwave circuit, 
comprising: 

at least one optical waveguide core; 

at least one feature proximate the core having at least one 
stress-engineered property to balance stress and therefore 
minimize birefringence affecting the core/ said one feature 
comprising a stress release groove . formed through an 
overcladding between two cores of the at least one core, the 
stress release groove releasing and therefore balancing stress 
affecting the two cores [t,]]; and 

a protective passivation layer formed over the core and the 
feature, the passivation layer formed to be substantially non- 
interfering with the balanced stress affecting the core 
provided by the feature, wherein a second overcladding is 
formed along walls and floor of the stress release groove to 
partially ' but not completely fill the groove to preserve its 
stress releasing property, but sufficient to support a 
generally planar portion of the passivation layer over the 
groove - 

13. (original) The planar lightwave circuit of claim 1, 
wherein the at least one feature comprises portions of an 
unde rcl adding r respectively adjacent to each lower edge of the 
core, terminating at a point lower than the core, to further 
effect a removal of stress away from the core. 

Claims 14 - 1"? (cancelled) 
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18- (currently amended) ?fee Tnr.t-.Hrid of claini 17 A method for 
forming a planar ligrhtwave circuit, comp rising: 
forming at least one optical waveguide core; 

providing a siobstrate 4nd an undercladding formed over the 
substrate, over which the core is formed; 

forming at least one feature proximate the core having at 
least one stress-engineered property to balance st ress and 
therefore minimize birefringence affecti ng the core, wherein 
the step of forming the at least one feature comprises the 
steps of forming an overcladding layer over the core; and 
doping the overcladding to balance stress affecting the corer 
wherein the overcladding is doped to have a coefficient of 

thermal expansion approximately match ed to that of the 

substrate to thereby symmetrically distribute str ess in the 
undercladding between the overcladding and the substr ate/ and 
therefore away from the core/ and 

forming a protective passivation layer over the core and the 
feature, the passivation layer formed to be substantially non- 
interfering with the balanced stress affecting the core 
provided by the feature, gaid step of forming the protective 
passivation layer comprising the step of forming t he layer to 
have a coefficient of thermal expansion approximately matched 
to that of the overcladding such that it is substantially non- 
interfering with the balanced stress affecting the core 
provided by the overcladding , wherein the passivation layer 
comprises silicon nitride - 

19. (currently amended) ^hn. mc^.thod of claim 17 A method for 
forming a planar lightwave circuit, co mprising: 
forming at least one optical waveguide core; 

providing a substrate and an undercladding formed over the 
substrate, over which the core is formed; 
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forming at least one feature proximate the cor e having at 

least one stress-engineered property t o balance stress and 

therefore minimize birefringence affec ting the core, wherein 
the step of forming the at least one feat ure comprises the 

steps of forming an cvercladding layer over the core; and 

doping the overcladding to balance stre ss affecting the core, 
wherein the overcladding is doped to have a co efficient of 

thermal expansion approximately matched to th at of the 

substrate to thereby symmetrically distribut e stress in the 
undercladding between the overcladding and the substr ate, and 
therefore away from the core; and 

forming a protective passivation layer over the co re and the 
feature i> the passivation layer formed to be substanti ally non- 
interfering with the balanced stress affect ing the core 
provided by the feature, said step of forming the protective 
passivation layer comprising the step of forming th e layer to 
have a coefficient of thermal expansion approximately matched 
to that of the overcladding such that it is substantially non- 
interfering with the balanced stress affecting the core 
provided by the overcladding , wherein said forming the at 
least one feature comprises; 

removing portions of the undercladding, respectively 
adjacent to each lower edge of the core, to a point lower than 
the core, to further effect a removal of stress away from the 
core - 

20. (currently amended) y - ha method of claim 17 A method fo_r 
forming a planar lightwave circuit, comprising: 
forming at least one optical waveguide core; 

providing a substrate and an undercladding formed over the 
substrate, over which the core is formed; 
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forming at least one feature proximate t he core having at 
least one stress-engineered property to b alance stress — and 
therefore minimize birefringence affecting the core, wherein 
the step of forming the at least one feat ure comprises the 
steps of forming an overcladdinq layer o ver the core; — and 
doping the overcladding to balance stress affec ting the core, 
wherein the overcladding is doped to hav e a coefficient of 
thermal expansion approximately matched to that of — the 
substrate to thereby symmetrically distribute s tress in the 
undercladding between the overcladding and the substr ate, and 
therefore away from the core; and 

forming a protective passivation layer over the core and the 
feature, the passivation layer formed to be substantially non^ 
interfering with the balanced stress affecting the core 
provided by the feature, said step of forming the protective 
passivation layer comprising the step of forming the layer to 
have a coefficient of thermal expansion approximately matched 
to that of the overcladding such that it is substanti ally non- 
interfering with the balanced stress affecting the core 
provided by the overcladding / wherein said forming the at 
least one feature comprises : 

forming a stress release groove through the overcladding 
between two cores of the ^t least one core, the stress release 
groove releasing and therefore balancing stress affecting the 
two cores . 

21. (currently amended) A method for forming a planar 
lightwave circuit, comprising; 

a) forming at least one optical waveguide core; 

b) forming an overcladding layer over the core; 

c) providing a substrate and an undercladding formed over the 
substrate, over which the core is formed; 
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d) forming at least one feature proximate the core having at 
least one stress-engineered property to balance stregs and 
therefore minimi2;e birefringence affecting the core, wherein 
said forming the at least one feature comprises i 
doping the ovorcladdding overcladding to balance stress 
affecting the core^ wherein the overcladding is doped to have 
a coefficient of thermal expansion approximately matched to 
that of the substrate to thereby symmetrically distribute 
stress in the underoladding between the overcladding and the 
substrate, and therefore away from the core; said forming the 
at least one feature further comprising: 

removing portions of the underoladding, respectively adjacent 
to each lower edge of the core, to a point iower than the 
core, to further effect a removal of stress away from the 
core, wherein said forming the at least one feature further 
comprises: forming a stress release groove through the 
overcladding between two cores of the at least one core, the 
stress release groove releasing and therefore balancing stress 
affecting the two cores; 

e) fonciing a protective passivation layer over the core and 
the feature, the passivation layer formed to be substantially 
non-interfering with the balanced stress affecting the core 
provided by the feature, the passivation layer comprising 
silicon nitride formed to a coefficient of thermal expansion 
approximately matched to that of the overcladding such that it 
is substantially non-interfering with the balanced stress 
affecting the core provided by the overcladding; and 

f) forming a second overcladding along walls and floor of the 
stress release groove to partially but not completely fill the 
groove to preserve its stress releasing property, but 
sufficient to support a generally planar portion of the 
passivation layer over the groove* 
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22. (original) The method of claim 20, wherein said forming 
the at least one feature comprises: 

removing portions of the undercladding, respectively 
adjacent to opposing lower edges of each core, to a point 
lower than the cores, to further effect a removal of stress 
away from the cores • 

23. (original) The method of claim 22, wherein the lower 
point corresponds with the desired bottom of the stress 
release groove, the method further comprising: 

using the lower point as an identifiable etch transition 
point for the stress release groove while forming the stress 
release groove. 

24. (currently amended) g- hc mot - hod of olaim 1<1 A met h od for 
forming a planar lightwave circuit, comprising! 



forming at least one optical waveguide core.; 



providing a substrate and an undercladdincr formed over 


the 


substrate, over which the core is formed; 




forming at least one feature proximate the core having 


at 


least one stress-enaineered property to balance stress 


and 


therefore minimize birefringence affecting the core* wherein 


the step of forming the at least one feature comprises 


the 


stens of formina an over cladding layer over the core; 


and 


dooina the overcladding to balance stress affecting the core. 


wherein the overcladding is doped to have a coefficient 


of 


thermal expansion approximately matched to that of 


the 


substrate to thereby symmetrically distribute stress in 


the 


undercladding between the overcladding and the substrate. 


and 


therefore away from the core; and 




fnrmina a Tsrotective passivation layer over the core and 


the 


feature, the passivation layer formed to be substantially non- 
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interfering with the balanced stre ss affecting the core 

provided by the feature, said step o f forming the protective 
passivation layer comprising the step of forming the layer to 
have a coefficient of thermal expansion a pproximately matched 
to that of the overcladdino such that it is substantially non- 

interferina with the balanced stre ss affecting the — core 

provided by the overcladdinq , wherein said forming the at 
least one feature comprises : 

forming a stress release groove through overcladding between 
two cores of the at least one core, the stress release groove 
releasing and therefore balancing stress affecting the two 
cores - 

25. (previously presented) A method for forming a planar 

lightwave circuit, comprising: 

forming at least one optical waveguide core; 

providing a substrate and an undercladding formed over the 
substrate, over which the core is formed; 

forming at least one feature proximate the core having at 
least one stress-engineered property to balance stress and 
therefore minimise birefringence affecting the core, wherein 
the step of forming the at least one feature comprises the 
steps of forming an overcladding layer over the core;' and 
doping the overcladding to balance stress affecting the core, 
wherein the overcladding is doped to have a coefficient of 
thermal expansion approximately matched to that of the 
substrate to thereby symmetrically distribute stress in the 
undercladding between the overcladding and the substrate, and 
therefore away from the core, wherein said forming the , at 
least one feature comprises: 

forming a stress release groove through overcladding between 
two cores of the at least one core, the stress release groove 
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releasing and therefore balancing stress affecting the two 
cores ; 

forming a protective passivation layer over the core and the 
feature r the passivation layer formed to be substantially non- 
interfering with the balanced stress affecting the core 
provided by the feature , said forming the protective 
passivation layer comprising the step of forming the layer to 
have a coefficient of thermal expansion approximately matched 
to that of the overcladding such that it is substantially non- 
interfering with the balanced stress affecting the core 
provided by the overcladding; and, 

forming a second overcladding along walls and floor of the 
stress release groove to partially but not completely fill the 
groove to preserve its stress releasing property, but 
sufficient to support a generally planar portion of the 
passivation layer over the groove. 

25. - (currently amended) The method of cloim 11 A method for 
formincr a planar licfhtwave circuit, comprising: 
forming at leagt one optical waveguide core; 

providing a gubstrate and an undercladding formed over the 
substrate / over which the core is fonned; 

forming at least one feature proximate the core having at 
least one stress-engineered property to balanc e stress and 
therefore minimize birefringence affecting the core, wherein 
the step of forming the at least one feature co mprises the 
steps of forming an overcladding layer over the cor e; and 
doping the overcladding to balance stress affectin g the corer 
wherein the overcladding is doped to have a coe fficient of 

thermal ea^pansion approximately matched to that of the 

substrate to thereby symmetrically distribute stress in the 
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undercladdinq between the overcladdin g and the substrate, and 
therefore away from the core; and 

forming a protective passivation layer over the core and the 
feature, the passivation layer formed to be substantially non- 
interferina with the balanced streas affecting — the — core 
provided bv the feature, said step of forming the protective 
passivation layer comprising the step of forming the layer to 
have a coefficient of thermal expan sion approximately matched 
to that of the overcladdinq such that it is substantially non- 
interfering with the balanced streas a ffecting the — core 

provided by the overcladding , wherein said forming the at 
least one feature comprises: 

removing portions of an undercladding, respectively 
adjacent to each lower edge of the core, to a point lower than 
the core, to further effect a removal of stress away from the 
core- 

Claims 27 - 30 (cancelled) 

31. (currently amended) - Thn mn-hh^d of claim 30 A method for 

protecting, and balancing stress in, a planar lightwave 

circuit having at least one optical wav eguide core, 
comprising: 

using at least one feature proximate the core embodying 
at least one stress-engineered property to bal ance stress and 
therefore minimize birefringence affect ing the core; and 

using a protective passivation layer over the core and 
the feature, the passivation layer formed to be substantially 
non-interfering with the balanced stress affecti ng the core 

provided by the feature, wherein sai d using the feature 

includes ; 
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u3 inq an overcladdino layer over the core / doped — to 

balance stress affecting the core. wherein the circuit 

includes a substrate and an undercladdina formed over the 
substrate/ over which the core is formed; and 

wherein the overcladdinq is doped to have a coefficient of 

thermal expansion approximately m atched to that of the 

substrate to thereby syimnetricallv distribute stress in the 

under cladding between the overcladdinq and th e substrate, and 
therefore away from the core, wherein the pa ssivation layer 
has a coefficient of thermal expansion approx imately matched 
to that of the overcladdinq such that it is substantial ly non- 
interfering with the balanced stress affect ing the core 

provided by the overcladdinq , wherein the passivation layer 
comprises silicon nitride. 

32. (currently amended) rphn mothod ofn claim 30 A method for 
protecting, and balancing stress in, a pl anar lightwave 
circuit having at least one optical wavegui de corej,_ 
conyprisingj^ 

using at. least one feature proximate the core embodying 
at least one stress-engineered property to balance stre ss and 
therefore minimize birefringence affecting the core; an_d 

using a protective passivation layer over t he core and 
the feature, the passivation layer formed to be substantially 
non-interferinq with the balanced stress aff ecting the core 
provided by the feature, wherein said using th e feature 
includes : 

using an overcladdinq layer over the core, do ped to 
balance stress affecting the core, wherein the circuit 
includes a substrate and an undercladding formed ov er the 
substrate, over which the core is formed; and 
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Wherein the overcXadding is doped to hav e a coefficient of 

thermal expansion approximately matched to that of — the 

substrate to thereby ayrometrically distribu te stresa in the 
undercladding between the overcladding and the gubatrate, and 
therefore away from the core, wherein the pas sivation layer 
hae a coefficient of thermal expansion approximately m atched 
to that of the over cladding such that it ia substantia lly non- 
interfering with the balanced stress affecting the core 
provided by the overcladdlng , wherein said using the feature 
includes : 

using portions of the undercladding, respectively 
adjacent to each lower edge of the core^ which teminate at a 
point lower than the core, to further effect a removal of the 
stress away from the core. 

33. (currently amended) Tho mothod of claim 30 A method fo_r 
protecting/ and balancing stress in, a planar lightwave 
circuit having at least one optical waveguide core,, 
comprising: 

using at least one feature proximate the core ei)at>Qdying_ 
at least one stress-engineered property to balance stress and 
therefore minimize birefringence affecting the core; and 

using a protective passivation layer over the core and 
the feature, the passivation layer formed to be siobstantially 
non-interfering with the balanced stress affectin g the core 
provided by the feature, wherein said using the feature 
includes : 

using an over cladding layer over the core, doped to 
balance stress affecting the core, wherein" t he circuit 
includes a substrate and an undercladding formed over the 
substrate, over which the core is formed; and 
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wherein the cvercladdinq is doped to hav e a coefficient of 

thermal expansion approximately matched to that of the 

substrate to thereby gytwaetrically distribut e stress in the 
undercladdlnq between the over cladding and the substrate, and 
therefore- away from the core, wherein the pa_s 3ivation layer 
has a coefficient of thermal eatoansion approxim ately matched 
to that of the overcladdinq such that it is subst antially non- 
interfering with the balanced stress affectincr the core 

provided by the over cladding , wherein said using the feature 
includes : 

using a stress release groove formed through the 
overcladding between two cores of the at least one core, the 
stress release groove releasing and therefore balancing stress 
affecting the two cores - 

34, (currently amended) A method for protecting, and 
balancing stress in^ a planar lightwave circuit having at 
least one optical waveguide core, the circuit including a 
substrate and an undercladding formed over the substrate, over 
which the core is formed; wherein an overcladding is doped to 
have a coefficient of thermal expansion approximately matched 
to that of the substrate to thereby symmetrically distribute 
stress in the undercladding between the overcladding and the 
substrate^ and therefore away from the core, the method 
comprising: 

using at least one feature proximate the core embodying at 
least one stress-engineered property to balance stress and 
therefore minimize birefringence affecting the core, wherein 
the feature includes using the overcladding layer over the 
core, doped to balance stress affecting the core; and 
using a protective passivation layer over the core and the 
feature, the passivation layer formed to be substantially non- 
16 
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interfering with the balanced stress affecting the core 
provided by the feature, wherein the passivation layer is 
ooTpprised of silicon nitride and_ has ^ coefficient of thermal 
expansion approximately nvatched to that of the overcladding 
such that it is substantially non-interfering with the 
balanced stress affecting the core provided by the 
overcladding, and wherein said using the feature includes: 
using portions of the undercladding, respectively adjacent to 
each lower edge of the core, which terminate at a point lower 
than the core, to further effect a removal of the stress away 
from the core and wherein said using the feature includes: 
using a stress release groove formed through the overcladding 
between two cores of the at least one core, the stress release 
groove releasing and therefore balancing stress affecting the 
two cores; and, 

using a second overcladding along walls and floor of the 
stress release groove partially but not completely filling the 
groove to preserve its stress releasing property, but 
sufficient to support a generally planar portion of the 
passivation layer over th$ groove. 

35. (original) The method of claim 33, wherein said using the 
feature includes: 

using portions of the undercladding, respectively 
adjacent to opposing lower edges of each core, which terminate 
at a point lower than the cores, to further effect a removal 
of stress away from the cores . 

36- (original) The method of claim 35, wherein the lower 
point corresponds with the desired bottom of the stress 
release groove, to thereby serve as an identifiable etch 
transition point for the stress release groove. 
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37. (original) The method of claim 27, wherein said using the 
feature includes; 

using a stress release groove through overcladding 
between two cores of the at least one core, the stress release 
groove releasing and therefore balancing stress affecting the 
two cores. 

38. (previously presented) A method for protecting, and 
balancing stress in, a planar lightwave circuit having at 
least one optical waveguide core, comprising: 

using at least one feature proximate the core embodying at 
least one stress-engineered property to balance stress and 
therefore minimize birefringence affecting the core, wherein 
said using the feature includes: 

using a stress release groove through overcladding between two 
cores of the at least one core, the stress release groove 
releasing and therefore balancing stress affecting the two 
cores ; 

using a protective passivation layer over the core and the' 
feature, the passivation layer formed to be substantially non- 
interfering with the balanced stress affecting the core 
provided by the feature; and, 

using a second overcladding along walls and floor of the 
stress release groove to partially but not completely fill the 
groove to preserve its stress releasing property, but 
sufficient to support a generally planar portion of the 
passivation layer over the groove • 

39. (currently amended) Tho method of — e - laim-t^ ? - A me thod for 
protecting, and balancing stress in, a planar liorhtwave 
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circuit having at least one optical waveguide core^ 

comprising: 

using at least one feature proximate the core embodying 
at least one stress-engineered property to balan ce stress and 
therefore minimize birefringence af fecting the core; and 

using a protective passivation layer over the core and 

the feature, the passivation layer fon ued to be substantially 
non-interfering with the balanced stress affe cting the core 
provided by the feature , wherein said using the feature 
includes : 

using portions of an undercladding, respectively adjacent 
to each lower edge of the core, terminating at a point lower 
than the core, to further effect a removal of the stress away 
from the core - 

40- (cancelled) - 

41. (original) A method for forming a stress release groove 
.in a planar lightwave circuit, comprising: 

providing a substrate and a waveguide undercladding 
formed thereover; 

forming a waveguide core material layer over the 
undercladding; 

etching portions of the waveguide core material away to 
form at least two waveguide cores, said etching proceeding 
into the undercladding between the two cores, to a point lower 
than the lower surfaces of the cores; 

filling the etched portions with a waveguide 
over cladding; and 
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etching the stress release groove through the 
overcladding between the cores, and to the lower point, 
including sensing the lower point as an etch transition point. 

Claims 42 - 45 (cancelled) . 
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